THE approach to the subject of this lecture is dictated by two of the most important principles held by the Medical Faculty of this Universitv in the teaching of medicine.
The late Professor Walmsley used to emphasise that growth and development did not take place at a uniform rate. Phases of comparatively rapid growth were followed by phases of relative quiescence. The same is true of the history of medicine and psychiatry. The ninieteenth century saw men like Virchow making great contributions to clinical medicine and pathology, and Claude Bernard establishing the discipline of experimental physiology, which was to become such an essential part of medicine. Their efforts resulted in attention becoming increasingly turned to the soma, to such an extent that mention of the psyche would almost imperil the professional reputation of anvone who dared to do so. In the conquest of physical disease their approach yielded great dividends, but it was not enough. The patients themselves kept alive that part of the art of medicine that had to do with human relationships. Doctors had to continue to deal with people who were ill, and not with diseases taken out of their human context. Zilboorg (1941) , a modern exponent of the human approach from the psychoanalytic standpoint, has pointed out that in psychiatry the discovery of the cause of G.P.I., in addition to its being a momentous step forward in the history of medicine, had rather unfortunate side effects. He claimed that attention was turned away from psychogenesis, and physical causes for mental illness were sought with renewed vigour. Voices were silenced, that had in the past claimed that not all diseases of the brain produce psychological symptoms, and that not all psychological symptoms are due to demonstrable pathology. The readiness with which this occurred has an historical basis which is just as important today as it was then. There exists still a deep-rooted fear of the supernatural, and many people regard mental illness either as a form of Divine punishment or demoniacal possession, thus placing it outside the legitimate province of medicine. Many doctors share societv's attitudes towards psychiatry, and those of their number who propound theories of psychological causation are sometimes rather severely criticised, and regarded as having strayed from the fold of medicine. Should a physical cause for a mental illness be discovered, these attitudes are further crystallised. Similarly, should any theory strike at the foundations of the generally accepted picture of man at the time, its author suffers at the hands of medical and other orthodoxy. Freud suffered this fate: he advanced too far, too quickly, into the prohibited territory of what was considered to be supernatural. He encountered the same attitude on the part of the medical profession, few of whom know of his work as a neurologist, not because he was not a sound one, but rather because it is difficult to recognise him as such because of his deviationist beliefs.
Almost four centuries earlier Johann Weyer, one of the first physicians to take a major interest in mental illness, embarked upon a detailed systematic examination of the phenomena of witchcraft. His analysis of the evidence left no doubt but that he regarded it as a manifestation of mental illness and not the result of evil spirits. The force of his logic failed to impress either priest or physician, and his writings were ignored for a long time after his death.
These examples serve to illustrate two trends of thought concerning psychiatry; on the one hand that given great impetus by the work of Virchow that psvchiatry is solely and firmly on the path that leads to the fold of purely somatic medicine; on the other hand that begun by Weyer and cpitomiscd by Freud in our time that what was formerly attributed to the supernatural was, in fact, natural and capable of a psychological explanation. It was the disciples rather than the author of psychoanalysis who burned their boats, for Freud believed that his system of psychology would ultimately be replaced when the basic scientist bridged the gap between the psychological phenomena and their somatic counterparts.
We have much tangible evidence today that the attitude to psychiatry is being tempered more by reason and less by prejudice. The revolution that is taking place in England is being given practical expression in the proposed changes in the law relating to mental illness. Medicine too has broadened its basis in that the study of the social impact of disease has become one of its disciplines. Pavlov and Cannon were pioneers in wideninig the scope of experimental physiology.
The effects of emotional stress can now be observed in the laboratory, and assessed with a degree of scientific accuracy that is acceptable to any physiologist. In the laboratory, too, psychology and behavioural physiology become virtually indistinguishable. Thus we have the scientific basis of medicine including as a subject for legitimate study the importance of the emotions in bodily changes, whilst those in the basic sciences work more and more on the problems of psychiatry. It is no longer essential for the union of psychiatry and medicine that the former should become entirely mechanistic. Each is drawn to the other by a common interest. Neither can be scientific without the other, for it is unscientific to ignore facts no matter where they lead. Boundaries are being broken down and the old dichotomy of mind and body is as untenable as it is out of date.
The argument in favour of this fusion is put forward very strongly by Cobb (1958) . He claims that unless supernatural phenomena are accepted there can be no question of functions of man other than "organic" ones. For him there is no such thing as "the inter-relationship of mind and body," for organic change must take place whenever a person thinks. He holds that it is illogical to regard the knee-jerk as a physical reactioni, whilst at the same time calling the more complex phenomena of the nervous system, such as memory, 'mental,' unless one accepts that the dividing line between the two is entirely arbitrary, its position depending upon the point to which technology has advanced. Penfield and Milner (1958) Niany of our difficulties could be overcome if it were more generally recognised that in our several disciplines the object of our study is the same, although we use different techniques according to the particular aspect of the individual in which we are interested. Nobody will question the fact that a disease such as G.P.I. has both a pathology and a psychopathology. The pathologist can describe the physical basis for the disease, but he cannot explain the content of any delusional beliefs held by the patient. These are understandable only when one takes into account the personality of the patient before the illness began. It had been hoped that different physical illnesses, when accompanied by psychological disturbances of a major kind, would produce characteristic mental states. These hopes have not been fulfilled. The kind of person who becomes mentally ill as the result of structural disease is far more important in determining the form and content of the psychiatric disturbance than is the structural disease itself. By using both the physical and the psychological approach together it is often possible to arrive at a much better understanding of an illness than would otherwise be the case. In treatment, too, the psychotherapeutic approach can often have a very beneficial physiological effect in certain psychosomatic illnesses, just as it is possible for the physical approach in certain instances to break a psychological vicious circle.
The anatomical pathways through which the activity of the body can be influeniced by emotional states have not been neglected. The visceral brain or rhinencephalon and its connections include such parts as the olfactory, visceral, hippocampal, 'hypothalamic, and pituitary structures. All these are closely integrated so that sensation and bodily reactions are co-ordinated. For instance, smell, which once played such an important part in primitive search and feeding, has sens'ory pathways which eventually convey impulses to the hypothalamus, and also ultinmately has connections on the motor side. Even today it has not lost its importance as evidenced by the cosmetics industry and the number of words in the language directly related to it. The hippocampal gyrus receives some information concerning sensation of all kinds from all the surrounding areas of the brain. It has been suggested that some degree of integration and modification of information takes place here, the result being various moods. Papez (1958) claims that atrophic changes can be found in the hippocampal gyrus in patients in whom mood disturbances were prominent during their lifetime.
T'he hypothalamus which has important afferent and efferent connections with the prefrontal areas, thus bringing it within the orbit of the so-called "higher centres of the brain," interests equally the physician, the physiologist, and the psychiatrist. This area can be regarded as the head ganglion of the automonic nervous system. Its primary concern is the integration and exteriorisation oJ emotion. It is not the site where emotions are experienced by the individual. This group of nuclei is concerned with bodily needs: temperature, respiration, blood pressure, water balance, electrolytes, carbohydrate metabolism, and the functions of the pituitary body are all inivolved. It is here that the necessary adjustments in bodily economy are made to meet the demands of everyday life in all its aspects. Walter Cannon was one of the pioneers who did so much to enable psychiatrists and physiologists to understand one another. He showed that oxygen lack, low blood sugar, haemorrhage, cold and fever all resulted in a sympathetico-adrenal discharge that was necessary to restore the organism to normal. The hypothalamus plays a very important part in this functional restoration.
It is now known that hypothalamic activity is much more far-reaching in its effects because of the relationship of that structure with the pituitary body. It is easy to understand how nervous activity can influence the secretions of the posterior pituitary because of the direct nervous link between it and the hypothalamus. The anterior pituitary or adenohypophysis, on the other hand, has no nervous connectionis with the brain, but Popa and Fielding and Wislocki described a vascular network which is the anatomical basis for hypothalamic control of the anterior pituitary. Green and Harris (1949) established by direct observation that the direction of blood flow in these vessels is from the hypothalamus to the pituitary. It is through these portal vessels that substances travel from the hypothalamus to the anterior pituitary, and control the secretion of hormones that govern gonadal, thyroid, and adrenal cortical activity. It is also known that a reciprocal relationship exists in that these hormones react in turn on the nervous system, and that they exert a feed-back effect on the anterior pituitary.
As The general physician and the psychiatrist share a common interest in underactivity of the thyroid gland. Its early recognition in an infant may make all the difference between normality and a life-time of intellectual dullness. In an adult, replacement therapy may reverse the picture of dementia or prevent the occurrence of associated psychoses. Thus the patient has everything to gain from this fusion of disciplines.
There are wider issues at stake. It is comparatively easy to study the activity of the thyroid gland in the living subject, both because of its superficial position and because of the readiness with which modern radioactive techniques can be applied to this study. Apart from thyroid dysfunction, the thyroid gland can be used as an indicator of the effects of emotional stress on one aspect of anterior pituitary activity.
The work that I will describe was carried out in the Department of Neuroendocrinology, of the Institute of Psychiatry, Maudsley Hospital, London, by Professor G. W. Harris, and those of us who had the privilege to work with him or under his guidance.
In order to study the functional relationship between the central nervous system, the anterior pituitary gland, and the thyroid, a technique had to be developed whereby measurements of thyroid activity could be carried out repeatedly over a period of several weeks in the conscious animal. The use of tracer doses of radio-active iodine made this comparatively easy, and much more accurate than any method previously employed. Professor Harris, together with Doctors Brown-Grant, von Euler, and Reichlin (1954) , adapted a method for rabbits whereby they could be maintained comfortably in the conscious state in a constant geometrical relationship to a suitably screened geiger-Muller tube.
Only radio-activity in the thyroid gland and its immediate surroundings was measured. They found that after a three-microcurie dose of radio-active iodine given intravenously, the maximum accumulation of 1311 in the thyroid occurred between 12 and 48 hours. After this time the radio-active content of the thyroid gland decreased exponentially with time. Suitably plotted, this gives a straight line, after correction for decay. The falling off in the counting rate over the thyroid gland is due to the release of radio-actively labelled hormone. This technique then provides a direct measure of thyroid activity. Changes in the slope of the curve are immediately related to changes in the rate of release of hormone. It can be shown that thyroid stimulating hormone or TSH produces a marked increase in the rate of release of protein-bound radio-iodine within one to three hours after a single injection. Thyroxine, on the other hand, will produce a complete inhibition of release, as indeed will hypophysectomy. The emotional stress induced by physical restraint, if it is varied during the experiment, will cause an inhibition in the rate of release, in some cases for 24 to 48 hours, in others for as long as the restraint is applied. Afterwards the animal will resume approximately its original rate of release of radio-active labelled hormone. Large doses of adrenaline will also inhibit the thyroid activity. Now, if the animal's adrenals are removed and it is maintained on cortisone, emotional stress will still inhibit thyroid activity, but it will do this less constantly than it would in the intact animal. If normal animals are given either A.C.T.H. or cortisone, thyroid activity will be inhibited. This suggests that there is a reciprocal relationship between the activity of the thyroid and the adrenal cortex.
It is rather difficult to reconcile this finding with what occurs in the human subject especially if it be true that emotional stress which stimulates the adrenal cortex plays an important part in the causation of Grave's Disease. Harris and Woods (1956) have investigated this problem. By combining a technique for electrical stimulation of the median eminence of the hypothalamus and the release curve technique that I have already mentioned, they found that they could inhibit thyroid activity in most of their experiments. This was not surprising, for it is known that such stimulation will activate the adrenal cortex via the pituitary, and that this in turn will inhibit the secretion of thyroid stimulating hormone. However, when they removed the animals' adrenals and gave them a steady replacement dose of cortisone, hypothalamic stimulation resulted in anything up to four-fold increase in thyroid activity. They suggested on the basis of these findings that there may be a relative, if not an absolute reduction in adrenal cortical activity in thyrotoxicosis. If the latter were proven, it would provide an explanation why emotional stress should result in markedly increased thyroid activity in the human subject. They cited some supporting evidence that claimed that adrenal cortical activity in thyrotoxic patients was low normal or reduced.
Dr. Willcox, the Clinical Pathologist at the Maudsley Hospital, and myself looked for evidence of thyroid adrenal reciprocity in patients in whom there was nio reason to believe that either thyroid or adrenal cortical activity was abnormal (Gibson and Willcox, 1957) . We made repeated measurements both of thyroid and of adrenal cortical activity in these patients from daily to weekly intervals for periods up to three months. Our findings did not demonstrate any constant relationship between the activity of the thyroid and the adrenal cortex. In one patient we observed the effects of thyroxine withdrawal when marked changes were taking place both in the activity of the thyroid and of the adrenal cortex.
WVe were unable to demonstrate any clear inverse relationship between the function of these two glands. In one patient in whom thyroid function was still abnormal after surgery, we did not observe any clear-cut reciprocal changes. Next, we measured adrenal cortical activity in six cases of proved thyrotoxicosis. In five of these the 24-hour urinary 17-ketosteroid excretions were high normal or increased. It would appear then that fluctuations in adrenal cortical activity occurring withini physiological limits, and measured by the techniques mentioned, are not accompanied by large inverse changes in thyroid activity in the group of patients studied. Similarly, absolute adrenal cortical hypofunction is by no means a constant finding in thyrotoxicosis. The possibility of relative adrenal hypofunction, however, could not be excluded.
The findings in the experimental animal that under certain circumstances hypothalamic stimulation results in increased thyroid activity raises two important questions in an illness that has long been regarded as in some way related to the effects of emotional stress. It throws doubts on the validity of the often-repeated statement that thyrotoxicosis can follow immediately an acute emotional trauma in an individual whose adrenals are presumably healthy. Secondly, it raises the question as to whether or not long continued stress might be the operative emotional factor in the conditioni.
Many doctors are becoming less certain that acute emotional stress often immediately precedes the onset of the disease. Reports that battle stress may be a precipitating factor do occur, but there is a very interesting observation that no cases of thyrotoxicosis could be found after any naval action in the First World War (1933) . There is, perhaps, too ready a tendency to select isolated incidents and to invest them with an importance that they do not possess.
The second hypothesis, namely, that long continued emotional stress might be the operative emotional factor, finds some support in the literature. It has been repeatedly stated that the personality of the patient befor. the illness began possesses certain characteristics which are distinctive, and which remain even after surgical treatment. A very interesting study of eighty-four patients carried out in America (1956) shoxved that although in seventy-one of these there was evidence of some stress preceding the onset of thyrotoxicosis, it was within the realm of usual life experiences and of a kind liable to be experienced by evervone -for example, bereavement. The conflict situations uncovered by a comprehensive battery of psychological tests and interviews were as varied as those seen in neurotic and psychotic patients generally.
If we combine all the evidence put forward so far we can say that in a predisposed individual in whom certain personality characteristics are present there is a tendency to react specifically to the commonplace stresses and strains of life over a period of time; that ultimately the adrenal cortex is no longer able to respond as before, and thus the thyroid is given free reign. Whether this speculation is sound or not can only be determined by the physiologist, biochemist, endocrinologist, and psychiatrist working together. What is certain is that no single discipline working in isolation will provide all the answers to this complex problem.
It is unfortunate that we cannot readily study the rate of release of thyroid hormone in the human subject as can be done in animals. This is because the hormone is released into the blood stream so slowly, and in such small quantities, in normal subjects, that we cannot readily measure any change. It is much more feasible to measure the rate at which the thyroid gland takes up iodine in order to convert it into thyroid hormone. It is important to know whether or not this uptake is under the control of the central nervous system, and whether or not a short-lived stress can effect it in other ways, for instance whether the adrenaline released has any effect. Clinicianis know that such stress can have a very serious effect on an uncontrolled thyrotoxic patient, and that drugs antagonistic to adrenaline can greatly benefit such patients.
Dr. Brown-Grant and I explored the problems of thyroidal uptake of radioactive iodine experimentally (1955) . We had to ensure that the rabbits were comfortably positioned as most of the experiments we wanted to do were in the conscious animal. It was possible to aim the scintillation counter at the rabbit's thyroid and to reproduce this position when necessary. Having determined that there was minimal background radio-activity, and that it remained constant throughout the experimental period, we then had to show that the rate of uptake actually measured thyroid activity. In other words, that the iodine that was taken up by the thyroid gland was actually used in the manufacture of thyroid hormone. That this was so was shown by the fact that it was only when the animals were pretreated with thiouracil that potassium thiocyanate produced a rapid and complete discharge of radio-activity from the gland. In other words, it was only when a substance was given that would prevent the formation of thyroid hormone that the iodine in the gland could be discharged by another drug.
Having established the validity of the method, we then proceeded to investigate the possible effects of adrenaline on the rate of uptake of radio-iodine, and attempted to assess its physiological significance. From the psychiatric standpoint it was important to know what effects short-lived stresses had on thyroid activity, whether they came under the jurisdiction of the hypothalamus via the pituitary, or whether adrenaline had a local effect on the thyroid. Uptake experiments might provide us with more information on these points (1956) .
It was not until we gave a long-acting preparation of adrenaline that we observed a marked or complete inhibition of uptake. Continuous intravenous infusion of adrenaline bitartrate at the rate of 2 microgrammes per minute resulted in a complete cessation of uptake. After stopping the infusion the uptake continued more rapidly than before. A striking difference was noticed between the dosage of adrenaline necessary to produce this effect and that of nor-adrenaline. It required sixteeni tinmes the amilouInt of adrcnalitne for nor-adrenaline to produce any effect. - We knew-that our dosage of adrenalinie was equivalent to what a rabbit could produce from its own adrenals. That the phenomenon was a physiological one was supported by our finding that large doses of insulin, a substance known to produce selective release of adrenaline, resulted in an inhibition of uptake. This effect was abolished by giving the animal glucose.
Another stimulus to the release of adrenaline, namely, laparotomy under aniesthesia, resulted in a marked reduction or complete cessation of uptake. We were able to show that these effects were due to the animal's own adrenaline rather than to the local sympathetic nervous supply to the thyroid gland for neither insulin nor laparotomy effected the rate of uptake in the series of animals in which the adrenals had been removed. Again it was unlikely that the effects observed were the result of anterior pituitary activity for when we gave a series of animals thyroid stimulating hormone during an uptake measurement, no effect was observed on its rate.
Froin these results it would seem that the initial response of the thyroid gland to enmotional stress is under the control of the adrenal medulla, and that this response merges with the phase where a presumed decrease in pituitary thyroid stimulating hormone secretion causes a reduction in the rate of release of the thyroid hormone.
In so far as experimental findings in animals can be applied to man, it would seem that these results give us some reason to look again at our clinical observations. There is no experimental evidence so far to suggest that a sudden short-lived stress will result in over-activity of the thyroid gland in a normal person. There is some evidence, however, both in animals and in man, that where the adrenal cortex is unable to respond normally to stress, an increase in thyroid activity does occur. Long-continued or often-repeated emotional stresses therefore would seem to be more likely to result in thyrotoxicosis in a pre-disposed person than would a sudden short-acting stress. The results of the uptake experiments support this view. The release of adrenaline by a short-lived stress does not seem to play a vital role in the hormonal activity of the gland. We do know, however, that thyroid hormone potentiates the action of adrenaline, and to this extent the intense vascular response that can be seen readily in the exposed thyroid is a temporary protective mechanism.
At the beginning of this lecture I said that principles were inmportant. If medicine and psychiatry are truly to become one then there is no more important principle than that which maintains that emotional stress can have a profound effect on the bodily function, and vice versa. I have tried to present you with the experimental evidence that I believe strongly supports this view in the case of an endocrine gland which has such widespread effects on bodily metabolism. It is also logical to conclude that where stresses can be relieved by psychological treatment that such treatment will favourably influence bodily activity. In any physical condition where it has been shown that emotional factors play a part either in the causation or precipitation of the illness, then psychotherapy should play its part in the treatment of that condition.
Many laboratories at the present time are vigorously engaged in the pursuit of information concerning the physiological and biochemical concomitants of mental illness. Where we can measure changes and reproduce those measurements, we will have laid the foundation stones for rapid advance in the conquest of psychiatric illness. By a close study of every aspect of psychophysical relationships we may well discover the key to two kinds of illness that form the bulk of the psychiatrist's practice, namely, depression and schizophrenia. However, no matter what advances are made, there will always remain in every aspect of medicine a vital need for the understanding and skilled management of human relationships.
